Visually guided patch-clamp recording of spinal dorsal horn neuron's postsynaptic current evoked by primary afferent fiber.
The authors describe here the procedures for using the gelatin half-embedding method to obtain thin spinal cord slices with attached dorsal roots and performing visually guided whole-cell patch-clamp recording of postsynaptic currents evoked by primary afferent fibers in rat spinal dorsal horn. A segment of spinal cord with attached dorsal roots was prepared and half-embedded in an agar block with 20% (w/v) gelatin. Thin spinal cord slices with attached dorsal roots were obtained with a vibratome and whole-cell patch-clamp configuration was established under the infrared observation. At the holding potential of -70 mV, spontaneous excitatory postsynaptic currents (EPSCs) and dorsal root stimulation-evoked EPSCs were recorded as inward currents. According to the conduction velocity of afferent fibers and stimulus threshold, evoked EPSCs that are mediated by A-like or C-like fibers were distinguished. At the holding potential of 0 mV, spontaneous inhibitory postsynaptic currents (IPSCs) and dorsal root stimulation-evoked IPSCs were recorded as outward currents. Using 5 micromol/L strychnine or 20 micromol/L bicuculline, GABAergic or glycinergic evoked IPSCs could be isolated. Using visual patch-clamp method synaptic transmission can be accurately assessed by measuring postsynaptic currents of the dorsal horn neurons. More importantly, with the aid of infrared observation, the incidence of failure to establish a clamp configuration can be greatly reduced and it becomes easier to make recordings from the neurons in deep dorsal horn laminae. Thus, the present research approach an effective approach to study the modulation of primary afferent synaptic transmission.